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A useful remedy for bone diseases comprising P-interferon which has the effect of relatively promoting osteogenesis without showing 
any calcification insufficiency as observed in the case of y-interferon. In particular, the preventive and therapeutic effects of p-interferon 
have been proved as an increase in the bone mass in a model animal with bone diseases. Also, an interferon inducer is potentially usable as a 
remedy for bone diseases. 
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m m m 

ftis^tfK mM%x$L®mte ornate «k*««ejfci;:*f u ^Mttzam 

rit'lSfffiiSJ „ J f*^h"a -ft, 1990) o ffi^Ili^f L t>#©iK 
5 ( Baron, R. , et al. , Bone and Mineral Res. , 2.175-243, Elsevier, New Y 

ork.i984 ) 0 mM&zK^t%<t£W^tz&mftffim&.ftK&znb<DMM<Dmm, 
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>S*mW>i£ LTBJPf&K«t6#t?i!\ IiJ*PttlR«t6M1ir»;:jgH-r S SB 
#*IBlia(i + K3«»cS*-r-5*3*^bll8ai*»!Ba3^e>»>fbLT< sm^oas 

naT?*So n«nft«j©#*a«*>e>^«^ fiJiK^n^w^^fflBati in vitro t*># 

a*«(^SttK*<*S £ £&e,& < ©*MbllBIIS*>?§&*lT^So F>J^{^> MC3T3- 
Elttc ( Sudo. H. et al.. J. Cell Biol., 96. 191,1983 ) > ROS17/2 #U UMR106 
#c ( Fraser, J. D. et. al. , J. Biol. Chem. , 263, 911. 1988 ) . RCT-3 # ( 
Hearth, J. K. et al.. Endocrinology. 124, 3060, 1988 )tt<!f*<*S 0 

WL^MV&\t&fe<D*mmm-e ( Wergedal, J. E. , Proc. Soc. Exp. Biol. Me 
d. , 134. 244. 1970, Clark, S. E. et al. . J. Bone Mineral Res., 4. 399. 1989 ) 
, ijjVi/ V — > U*zzf? L ( Warshawsky, H. D. et al. , J. Cell Biol., 

85. 682. 1980, Nicholson, G. C. et al., J. Clin. Invest., 78. 355, 1986 ) 

tr£ ( Blair. H. C. et al. . Sience. 245. 855. 1989 ) ^t'Oli^jtotl 1 
5o «#»Jiaii5fe^^Wl-ii'B-«*IHJia*^»YbL}BJiR*n5o #$lt> L < teWa 

ftl^ftT^S ( Takahashi. N. et al. , Endocrinology, 122, 1373. 1988. Uda 
gawa. N. et al.. Endocrinology. 125. 1805. 1989 ) 0 

-r>*--7in> (jsjt n fnj ing-T) ittn.v j juxitm, mmm\*m* 

^a^b^^ttK©®^^ «k K> aM, PW., rii:^$nn^ 0 «x.W\ aW. 
(i^EtcSjfli^, U NK*fflfl&. B ffflBSfc £ ^ £ SUi^fcttH^lffll^ r 
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W> I F N©#ftlS^<DW^<i: LT, #ffl*M#Jc»-t-4fgttS! \* 9 X >D 3 * 
SV^i^JUi/ b-^ XDtfc-^telfili&tt 1 I F N- a UK ;U CD if tin £ t> t>-#-y^£ 
( Shiozawa, S. et al, Gerontol., 35, 305, 1989 ) ^ H £ ^©Hfll^jS* * 
tlfc (SlBa^MN Clinical Calcium. 2, 852. 1992 ) 0 In vitro flit hM4£ 

ifli^M^i Lt^it hit&^ ai i f njc «fc zmftmv&&tmm<D&& 

K*0*#*<*S (?t#^mt>. B##ttW3*£*i8^ 238, 1991 ) 0 Mlc, 

a^-wRm^&mm.. urn, 215 . 1994 ) . nm^muaLtz t-t owm 

B##ttHf^£:$il£u 12^. 234 > 1994 ) h bit£^*I 

I FNft#{iC^!BT^,il#0#»(c^:<j^§^^.^^^ < >;(DS^^^ 
fBirk*?) (ffl#&W£. B#jHffcS#i#£*tSU 91«. zHISO- 423, 1994 ) . 

^T^bns,, ip-£. #ofim^s^t? t>^7t^ □ >r k*^* > -est set*: 

tlR)R^v^7 I F N^'Pl^-T £ t ©in vitro £g|ftfR£*<&& ( Jilka. E. L. 

and Hamilton. J. W. , Biochem. Biophys. Res. Commun. . 120, 553, 1984 ) 
— IfilLfcfT h >J v ? X^^T^ffi L/c L vtf x I F 

^LTfcHii^f fciOin vivo Hl£$9^*>*>£ ( Nilsson, 0. S. et 

al , J. Interferon Res. . 4, 135. 1984 ) 0 ChbOH^Ci U bflfc I FN 

I F Nte£<m%}£<Dn& J P (Kajandahl, A. et al. , Lancet. Vol. i. 984. 1 

979 ) . tsbizti.^ i f Nten®mm$:$:mm2it. t b-cte&m$L&m*m¥& 

-t 3 <tf £ -*-X®££§g-r 3$g£ ( Rosenbach, T. 0. et al.. Clin. Rheum 
atol.. 3. 361-364. 1984 ) iifoT, I FN|j$©IFi^J 

#^*»cin;u i FNia5-eo^0tii:o^Tii^< mm LTl^ttK 

I FNO^ol^I|4i^9#ttiaotl^o 4#{C/S^I FNTIiail FN 
iS«!)11tStt^a!K -Tttfr*.. )3i I F N i£S£© IE 
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m\ttb < *T? t>#Jf*Jifc3& <fc#ftJR&^©ftsffl©ffi»Waiil§T?*ifctt 1-^56 3 ft £ 
CD-e, SiESttWIfittttlfc-r S«r«J«© I FN- /8*fl§V^ B.o 

*4^#J(C n > h n nfc#!RJR^*J «fc tf 1fJ&fiR^T?©Jfctt^fftT?tO 

*6TRjt&K/i: So #3gnj3#e»©3E3BH^ #g5Jfc#SF©IS3IS©$l5iy§*^fifc3-a-S± 

jSi:*J 0 £©±3g©iE*!$ttfcU TfH rS I F N ©0J*-e«fc «9 hjjhu UtttfUC;* 

I F NO#f^||t^R{3 f -rj^®(C§gLT{i r HfcHLT©*l£a<« fc^^o *© 
^< tiTakahashi & ©W^ L fc#«lffllia^ ^ ®«#tffll!a»lfflia©^Ja©IIK^^ 
^7^ + - > ( Lerner, U. H. et al.Agen ts and Actions. 32, 305. 1 
991 ) ^ 7t;l/X3iJ>, 3 1/7 h + ->> ( Lerner, U. H. et al. J. Bone Mi 
n. Res., 6. 551, 1991 ) „ << > 9 - n <4 * > 1 ( Fof fmann. 0. et al. Biochem. 

Biophys. Res. Commun. . 143, 38. 1987 ) . feS^liffittit'^ ; >D3 ( G 
owen. M. et al. J. Bone Min. Res.. 1, 469, 1986 ) fij^tc <fc 3 JBfiSc*<fflS $ 

gj5^fflt$fp^BE{cil^$ ftT^£ (7^7'v h ^■r^'J-y*. #118861- 123 

©^j&£$frJ^fttf#»M4>t*ifl]frJ£ft6a^ s*^*s v>i±mn^iEi: a 

tiif#©-C\ rilF NOfMili LT©5giUi*<7GfiR L £ 3 ttrt: *K 

T (osteopenia ilif O*;!/^'? Aftf |> L < li^S©^ ; xf7 Kwg 
#**J8K SfeffT# 2 fig> ^ 5># ;Hf.a-*U 1988 ) JcftL, I FN- 7&#ti 

£> 5 9 <t ©7F^3&<$BII£ ftfc ( Mann, G. N. et al. Endocrinology, 135, 1077. 
1994 ) o *6 9**^©tOif^i:iot, 5&#*fflfl& J^fiS J: £ # © 

mMf&mWmZ'g-t 2> 7 M I FN**tt»T«ttfcJ&S3&**»*l ( Rodriguiz, 
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R. M. et al. . Pediatrics Res.. 33, 384. 1993 ) *J J; t h ( Lyndon Key, Jr. 
L. et al. . NewEngl. J. Med., 332, 1544. 1995 ) ©j^Tfgfi L tz t '^o £ 

il»T^5 :^ <fc t> 0£ L < fii£ic#^j&2Mc^LTteS14>rb^ffl©ifc ?>mt>< 

NS^{i^^X#^^{c{iH^^m*^^i-r-5fu^©Nilsson £ ( J. Interf 
eronRes., 4, 135, 1984 ) i l*£ < i£ {c^^h^^- z, temM-fr -5 * 

WfitiiiSfflBSfiddY ^v-)xa*t*5 0 

*i- 0 -wmmmitc 57 bl/6 i7^4^*5 0 

^3E!(ix •7'>x#^*fflBa^^ajiaMC3T3-El»©Ji5g(c*ft- 5 v)x/5i, r i 
I F NOf^ffl^t 0 

fHAmit^ v^x#^*fflJia^i^flSMC3T3-El^©50c<b{c*f^-§ v^x 7 
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^8 0ii, IP^J^tU-eM^Lfc vi7X#»<D^^x i FN- pm^K&zm'iS. 
^ 9 #JttJ&liJ-?lf * L tzWW.W.tz1tii- & -70 x I F N- 

SglOEIti. 7>)XIFN- /S&^^ifc*© v»5 x©{*fi^>fb£7F-r o 

mwznm-f ztz <d mm 

X I FN£fflWc 0 itfe^^^S^tCt *ft£m*-GQatfj©fci6<Dj| 
l^ — o©;$i£T"£> *K <£rft-e'ftp*ffl*£l8£ (V-^XIFN- a : Shaw, G. D. et 
al., Nucleic Acids Research. 11. 556-573. 1982> FN- /S : Higash 

i. Y. . et al.. J. Biol. Chem. . 258. 9522. 1983. Senda. T. et al. Proc. J 
apan Acad.. 66. Ser. B. 77. 1990 : v ^ X I FN- 7 : Gray. P. W. and Goedde 
1. D. V.. Proc. Natl. Acad. Sci. . 80. 5842. 1983 ) ri<&£ 0 £jl&3t#*£ U 
<Jl& -eKmrnZ tltz $><D'C&tUf^f&m(D^'y x I F N£ffll^T ZFJiMte 
ttl*o *SSSiyite:fc# SHi^JtfTfi. 7^7X1 FN- a (imBRS (Lot .B13010 
10 6 units / ml / vial, Calbiochem-Novabiochem International, San Diego, 
CA ) ^rffl^fco v^Xl FN- r liLot 254F3, 2.06 x 10 6 units/ml ©g D a a -e 
Genentech. San Francisco, CA <fc Y> £ tltz £ tl/c © £• ffi V» fc c v)X I 
FN- /S (i. Lot H-0034. 10 7 units / ml / via 1 © iim If II S¥ L fclg ffl L 

tz 0 ivniFN- /s©jte^*i^^^.{c j;*^HB9T?©^^^j*^ mm^m 

iz-o ^Tl*mzmmizm&£ ntl^ ( Tanaka, T. et al.. J. Interferon Ee 
s. . 6. 429. 1986. Matsuda. S. et al., J. Interferon Res., 6, 519, 1986 ) 0 
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£ tti: Ctibi |5l^©i^MJSv ^ x I F N)J><ftfeoy -*/ - (#J/Ui\ Hycu 
It biotechnology^ Paesel GmbH fct N Cosmo Bio t±> Genzyme th) frtbbTfiffc 
& tlT OT- dtl^^ffl^T&.&^o 

HWCSfitSCt^bnTl^ («iR»e»^ T-^-y^X. 243 . 199 

2) o ^fgBJ^^Ji, i^i&KOV^X I F N£ffl^ N J^O|H|3fcjj&CDV«> 

L*5&W£tcJ&. Ltz 0 *&wm>blt, 7 W. I F NO&^fcjR-i-ijsffljl&^j&isi 
**iIBLfc 0 L^L*o-^T, r I F N{i#^g£^(cfc^T(iSJ^'fb^^ 
^l-ffi*"^* C t*#^|fflia©*«k ORRS^tttt in vitro K ;U T *!] #> T HJ§ £> 
rfMcLfco C <Dfi5ci^{igE{c^g^ L tc in vivo r i I FNlc«kS5K 

1t^£<Dm-&Mf&.<DJ$.M ( Mann. G. N. et al. Endocrinology, 135, 1077. 19 

94 ) %m<i&wi-2> 0 ip-£. mm&£LT<D^mi®<D5ci8.izGPi4t\i.&m<Dzf 

tu t^BSJS^ ^«BSJS> WJg. *8§®. ?B<fb§lJg. ^iU®/«£<?:CD#fe^ ( Stoll, 
B. A. , Bone Metastasis: Monitoring and Treatment. Eaven Press, N. Y. , 19 
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$U m&4tfr&imKMt>-?T\,>Z> ( Galasco. C. B. S. , Skeletal H 

etastases, Butterworths, pp 22- 51. 1986 ) c Vt-oX^ ^3*tt£<b> /S m I F 
NtiJH«*cHl»-rSiB*^'>^Aifiiffi (JH!KH)I#gl&<z> — flgfife) ©J&SlfcfcW 
Sftlcffll^So #f£HJ3lC#H^T. I FN*< in vitro T?3ft^3Jc«E#«Bia}gBR*«J 

o TteSK-f b -ti:<5*^> in vivo #ffi L <k Jl/ li # 

^jR^jp^j-rs i^tc. -b.^t Ltc^mzmmts&zmni*nw.w.m tomtit. 

&©ffl#-T?©1B**Wflfij&<4&£I"e&S ^ i*W £>*Mc^-T *>©T?*S 0 #®JR^{c 

T?tt^*«*5S^ + © I F N - r T?<D^»0fl:fe«J: Hfcfflfl' L- /-c^mfSSeXia 
( Mann, G. N. et al. Endocrinology, 135, 1077. 1994 ) W q, (c ^/fi -o 

-£-©lSB*£ (i*^gH^© in vitro ISlfctcfc ^ T *U #> T J$P & £ tl in vivo 

IS IB («^tf*»B^o^»^J®B!e*1tffl*ffi*^^^*5y -e^x) 

UUVlMiZte o v> XtCfc^T 1 0 3 units /sS/[H]©ffl»© I F N- £#lg 
T(i#»^^J>?-^^m*^^ n/Co — ^> FN- /Sa-^tck 

SS*t* + -> t° 'J ^ J *) > mT TD-PyrJ iSS^o ) WttiflH&lffcffl (#!RiR 

tt)$«jf^ffl) ^ilt^5^\ ztiib<m.*>^%m-7* *<DmL\<^mmim$: 

& LTttl^fcl^o d ft ti # ft HtK $/X<Df8i&fc«fc *k Wc-T 
<h|s| fc 0 fip-& N I FN- /3(cJ;S#»iiJn^^(iiE'^#»UK;K^ 
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^i:^tfc©t-*5 0 #5&HJ!fc&£ I F N©#jm^£fi I F N£ t hJ^^OKjJfe 

is±»niaiLT> cho + ^-xaax^ -ip*) iSBua, 
c i 2 7 Mti&K t'&mnmwimm. ^ss©^©^*^. *»h^ s 

tt^w^-s feoT-^ntf i>-rn-e w>ttfx —wtit^r^m on*?) ^ 

ft*©;S}£tiiiti*#iSt£- in vitro 7? tin 13 & 10 IS? 8* 1? In IS (*5W25K# 
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&-?tz 0 mmiz in vivo Kis\<^Titni®}izu l mmn*i9>5- txnm^m^i- s 

&fF*ffiti> mm*<Z> I FN if in vitro ol>T? in vivo TffflUe^S 

iV^Hi'SfSTt^o *fc^r^a&W^«IBI«6«Itt^i*-T?**)> life*© iS fig St 

* > :u -r>^-n^ + >6^i) t ©*i*tg£»©jf7?& 5„ -r i f n 

inducer^ i L fe#J5l.ft?fe**SS3(5(c *i V>T t>ffi*ffgtt«3S: © fiStt **56 
ffilcRffl-T SK«l^l-«fc o Tftf^nSo In vitro t? I F Ng£#gfF ffijcffl ^ 

ffl^nso ^£ i f Ns^iot^ h >> >j>7^^ y commit '< 4 *t 

ifiHapk fi&JKftik &flr$k llffiStt*Jfc«fctfflil©(*«0]SflD»I*^S»cjGl;T^ 
3-*§£o I F N&^-lc <k *>£-rs3fc*&t$©l*:b»0S>l' > 7 lifting i* 

©^^*5^{4ffl]$ijo^Ji6{ctn;^ffi^i^ I F NS!!#J4j|c#^$tf £ c £ j&<t£ £ c 

L"Ctt«rlc|BJ£3ft* *>©T? little #3S»Pi©i&8l**&«5J£ fcJS l; 

1 0 
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its alzet osmotic pump. Alzet Corporation, Palo Alto, CA ) 

tb -t mm w k & m z n tz m n§ n ? '< * x © m m t * tz mvtmm & & v tattaj si 
ff37-y>7 h y v * * isa<# * n 5 „ a ^ - y > v h <; * ^x^i l t « t 

LfcTfn n -5 — >r % > (#J;L(f. Zyderm, Col lagen Corp. , Palo Alto, CA )<D 

Fo + ->7a7^ h*;l/v"7A*77x-h (^J^tf. HA-TCP, Zimmer Inc.. W 
arsaw. IN) feiSft + t 'J7-iLTffll^i, £t>ic. & C T^ift 

m& z^\*fcik(Dmm<Dn\zfcj&ffi.m*wmir % z t atz/o z>mmte\<^ 0 
mm. tttoxf - o^b-r * 0 ft^T. tiffin 

•fc^-^rSlgi: LTIitH B LXJ^j 17? units *<»£8H0007j units 
©fUHc&So ©j^iS:-^© fca6©W#jSli 1 75 units ^£3$ 30077 units ©RS^c 

emzizterMj >?-7 *v >mmmm mr. n fn inducerj twtz) 
mt>ir, ^m&^&jmte^tfr&mmt lto^t> + ;b©& £ z tzw^friz 

tiilfctZo -g&mfel&Mt Ltffl^S Z ttftii&Z I F N inducer Utli, 0»J 
^.{fBE(-mfi5$ nt^5 O K - 4 3 2 ( Saito, M. et al. , Cell Immunol., 68. 
187, 1982 ) J £» P S K ( Tsuru. S. et al.. Cancer Immunol. Immunother. , 
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22. 114. 1986 ). l"< i V — Jl- ( Matsubara. S. et al. , Cellular Immunol.. 
43. 214. 1979 ) ifo fcEIS£©ft!jfc. g-StSftt* *5 ;bx % ^ygfli t> << )V 
X. fi*#©B(*©JS*±?»<P>B{*teSI4$!l (fl|;?.M\ Izumi. S. et al.. Cancer 
Res.. 46. 1960. 1986. M 3f*8£. Biotherapy 3. 1607. 1989. ffifll & , 
*44IeIB**^^»S^IS*. 153 H. 1985. B I&1041679. B#S4fi* 

IH863592. B*a#tr^l287243. B *S#fr^988498. B^S#W : ^1151765. 
B*a#a ! r»1114570) . JZm&Z IMiAIMC^L/: U *K«lt£ J;tf*-ft & 
<Z>ff*»#. (0>J*-tf. B*S«ffr*113972U B*a4#frW877116x B * 

S#§^1113637. <8&!J¥2-111723. 4tH§BS59-93097) . tt«a* 3 t,Mi ^ U f- ;b 
U >©ct -5 tt««8j**4&JK (0fl;LM\ j***— £&. »fe£ HffitBRMJ. 
187-188H. t^fx>X7*-7A, 1982. B 1^1281580. B#S<ftfFffl 
1681643. B*SWi ! r»128802K #^¥4-77431) . Mfk*f v - A <b£4&l 

(#J*.lf. #§§¥7-247296. 3*3^1^^1661336. B#@*f?fr #141882U <ff&{§ 
BS58-18395) . BMtt £©Mtett«S?D # >!K JiiJW *j <fc JIM flfi & ft; £ ^ 

(#J;Ui'. #IU§¥7-31495. B *H#rFmi701933. #§B¥2-78623) . ^7° f- K 
t> L < li* (0>J;LW\ #HI§¥4-51892. #§&0H59-222422. #|^Dg59-278 

32. #^BH58-15923) . t° U 5 i;y-;Wb£«B (#J;Ltf. B #S#fFlf?1905169) 
. &mM (00^1*. B*S#tlF^1643537. B#B#i^l449562. B#S#l*Ftg 
1393449) . 5? tf 'j ^*-Mb&1& (W*.^. #^BS58-170715) . ;U'< * ;l, fcf 
^v^Wb^^l (B*S«r ##1290606) . >f K (#J;U£. Sidky. Y. A. 

et al.. Cancer Res.. 52. 3528. 1992 ) . J;tf -fcOigMteJ Wz-lX^ 

#^BH57-58630) <J; »f t> ft 3 d ft t> £ ft* ©-eiitt 

rttct9:#Lfc«^{c-r >^-7*n>^^R56tB*<*S t> ft «k OM* 

KfiU ntWRg-r >?-7 * n >J . 3*. 19H. mWiti:-* J ^ > r < 7 < 
1978) o #l£HE{c*SI FN inducer li^ft©^T^Ii£ffli£{cffl^TJ;^*<. 

£3fc*fc7K> >)ytf-m, fcJ;i;^;l/3-x^ t-** 
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mitm, acmmu ismau Rmft&M&^zfmvtfm&mimMz&miz 
®5^irtx Ke^x mm#}, HiS»w*5^tt#Krtai**#tf^ep6«uc^#w 

(fl|;tW\ alzet osmotic pump ) *ii'ftrt§ll©iij[ JSld L 
fcSS*Jt># 38 SgSJfc»c«k «9 iliR£ n»5 0 £#6*11;:/* 3 I Wig W 

*^8|ia5IFN inducer (i^jjFnBttSQl! £ L T *> mm £ ft Z 0 m 

37-y>7MJ^ ft * o 37-y>7 h y 7 ^XSiLTlit h 

fc7fn37-y> (0>J;L(£x Zyderm, Collagen Corp.. Palo Alto. CA )®5flJ 
fflWIL^o &ff^£k tt*4f^fc»T#©iS©Mlc;flJffl3ft;5 t K 

n*-->T'*^-fh#;l/->tfA**:7j:-h ( HA-TCP. Zimmer Inc.. War 

saw. IN) feiStt + +';7-iLtffl^»S. 

3ftfc*)3IB£L;fc*£fc:M:> ^l»*3i.Wiffitt©ttW©J§&fclfc!fcffi3ij£ I F N i 
nducer ©S-^hu. 8k -5-** 5 ^ tt C ft & £ fc> tr T 5 C £ 

^t^JtiS. I FN H*i:^i<tfflo*5:t^li;^ii>.,T^5Ci^ 
€> Sfe ffi 3d 1(8 £ LT© I F N inducer S8 $1 4> <Z> & J$ ]£ & 
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HSfe^J 1 

1) #ftttll&©»t!!&*5«fctfl«& 

i^fif ( Takahashi, N. et a 1. , Endocrinology, 122.1373,1988 ) 

/Nlf ^ -etyQmt Ltzo 25G ttfctfttfc •> U > 10%#J¥Li!u^lfilf» 
(H^tSJU £IT r JCS J chBS-fo ) ^Sna -MEMiSttl (HtKS!*) T# 
Ifiiiffl8$£ 7 v «y > a. T V b LMi£Wlzm#>, ±BEig*t!n?2000 rpm, 4 tt"5 #RU 
«i^*^o CfcflB*fflB&£±fei&itilT-#ffc;*-tK $ fc*c2lEj»'C,»«:i£«ft;**&*)aEL 
V^X-frttijSffllfS^IMLfco I FN- a (KTF TMuI FN- a J £H&* 0 ) 

^ Lot .B13010 10 6 units /ml /vial ( Calbiochem-Novabiochem Internationa 
1. San Diego, CA X v^XlFN- 0 (£IT TMu I F N- £ J iBg-To ) . Lo 
t M-0034. 10 7 units /ml /vial (^fctS) \ V-)XIFN- 7 (JEJT TMu I FN 
- 7 J iBS^-o ) ^ Lot 254F3, 2.06 x 10 6 units /ml ( Genentech N CA ) (i 
1 0 % J CSJUa- M EMigttJ (0 7X^^1) ICTlWCI F N^]g<t L/c D fgft 
S>l£* ^ >D3 (la . 25-Dihydroxyvitamin D3 > fO^iiS&l^ KIT TVit D3J £ B& 

©g^Mstio. 1 %\z.mmLtz 0 

2) ®#*fflB$0fdct6<E>§¥tifi b 'J '*:':/;U--c±E#ttfflllS©£fflllS#**7 > 
K 10 % JCS, 10" 8 M Vit D3, 10- 7 M 5 s * * / V V >&tiQ a -MEMTfl.5 
xlO 6 ffi/ml 247t^U- h ^ jwMcO. 4 5 ml dof 

l^; 0 §!K©7-77 I F N£^fr*gtfe£50^ 1 il&ftu ^ff-&»£0. 5ml / 
■7x;HT^t*^j!&Lto 3BS(c0.4ml © IB^*fe£i£IK t) > «f»«ifi (&B 

I F N*£ir±8BJg*l&) £0.4ml ^JnLigS 8 B B icJg ife* |& * Iffl US * i ;U 
7;l/3-;K x-fiUS (1:1) TfBSE^ MSS?»tt®?* x "7 r * - -tf (TR 
AP) TRAP»tt£«lfflIS*{fcffiiilg»ift"r*/ * > h L/Co *lSlti> 

C©*S**^Lfct>©-e* t)> £r#&fc«flnLfclluI FN- r«l^"T 
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Am I F N-?fga6 t>titzi><^ ZoZhmii r ^! © Si £ *) 7 ^©JflftJii 

RI C 50 tiO. 1 units /ml £JT\ £ H© ftiiO. 2 units /ml -Q$bitz 0 

c 57 bl/6 ^gcv v xvwnMmmmmj&j&^&ftm •. 

ddY &v^Xlctt;L N 7iiifr© C 57 BL/6 ^<DM ^ tf X £• ffl Wc 0 x.-r-A> 
m&~F. ifcifil?E femur fcitftibia £$&?X 0 #*®©ijg&i®£T^i- 
Bfc*U 5 T? ttt) ML /Co 25G U > 5><fcflJH x 10% J 

C S^]dna-MEM-C#MiSffllia^7 7 •v> i 7') h LjgEtWf-3ia6_LiEigifeT200 
Orpm, AVX-SftrSMibVcfro i£Wt L tc MUSS: ±i£ig it , $ t> ic 2 0 

ddY X -?©*§££ 1*1 JflcMu I FN- £*i«ktr- 7 12 ^ "f *l k El^Jc 

c 57 bl/6 zk-?? x^mmmi)^<Dmnmmnmm(Dmm.^mmLtz 0 m2mi*^ 

c ©il^^L/; k©-e* tu ^-*^(-^3!jn Ltz MulFN- /Sfc^cf- r i:«t 
*iS[#lffllia«*IHliao^JiRlfl«© I C sotttit-ti-PnO. 1 units /ml *><fctfl. 5 un 

its /mi-c*So Ati 4 m<DW-^m.isjizf^mmmT:^ lt&z 0 

■?<y xnwmmvmmKtt-tzftm (in vitro mnit8:#) : 

C 57 BL/6 v> XfiagT?**-*"* X#^ijfflfla^ftailSMC3T3-El (!E5£>, Jap. J. 
Oral Biol., 23, 899. 1982 )£ P B S (-) -Cfti£8U 0. IX? 0 □ +■ - -tf ( y ? ^ 
-HfE. *4fflSS!!g) £?§8?L*:P B S (-)T«a*JliL> 1 0 % J C S . 50ug/ml 
OL-7X3;bt*>l( ASA )tm a -M E M Id T10, 000 @/ml {C#ifc 0 MMmmm 
Kltf-? 5l¥ffi{iMC3T3-ElifflBa^r 2 4^^"U- h ( Corning )©£wellK5, 000 M 
/ml o'offWco ol^T^I FNfW^O. lml /well -5og§}jn Li$SHi& 0 Da 
y 2 »cJgtt&£Bfc£ U &£*:tc£ I F N#f{tt*0. 5 ml /well Tigsjjn C&ifcgS ; 
0.5ml /well ) c Day 6 ici^ttfif^^^ PBS(-)M> 0. 1% □ + - -bfO. 1% =r 
5 Y *g£ri£3t&£ 200 pi / well ^JflL3 7 T\ 15#KJt>o 300 
// 1 /well © 1 0 %4^S!fclfil?if ( Gibco. VXT TF C S J iDS^o )JD o - ME 
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MigMZmiO L.T#ffc> 3 t> - K TUBUS t tc 0 

feTgg^^^ (i£X,<>:*R^o tc D Mul FN- r T3g^co l units /ml 

^t>lS#> £ft£ fc©©ffl*#c#1£ic^. L < > 10.000 units /ml tl^illST 
*otU 0 %Um.(DiQimiz'g£ o /Co — Mu I FN- £Tt210. 000 units / 

mi mm <Dm.w.i)<te7b^tz 0 

mmm 4 

-rV^mWnMOftitm, SRItC^ttS^ffl. (in vitro ^0^-^) : 
^{btifFii0^7^-^-tLTIi7^*'J*X7 7^--if ( ALPase ~)Hs X 
tf5R*bTi¥ffi Lfc c #^ftBfl3©5Hb^-# -T* 57;^'J^X7r^--lfO 
tfttHliig*0li*&»day 8 fcifefe&TfT ^> fco 5R^b*iJ^ teMC3T3-El*fflBS£ 2 4 7t 
h eD&well^50. 000{l/ml (3£Jfe#J 3 <DfJtijffllJ§iSS£cD 1 0 f&») oo|fflfl3 
day 4 CiB^^lcn >?;Uji> |> iciiLTV^ z <h£ffitIS©±. 
SJrfcfc: 0. 9 ml /well © 1 0 % J C S . 50 /ml O L - 7 X 3 ;l/ h' 
10 mil 0 - ^ U Hr n U >g?]ljn a -M E M^^jfjn L> & ^ T © IK © > ^ 
-7 i n >^W±git&£0. 1 ml /well SSfliu 4 BmtdigS&S: I FN^^H: 
fi£&*-> $bi:4 BSfcE»© I F N^#ig*tfi(c J; £ igit&3Sgl&|gSfe. day 14 
ic Von Kossa SfefefcfT^EBcfbJIIfcffiJItfb L fc e »-*-nS7^*'J 

— 7j> 4 EI(C^^- J: 9 KSPHb^n-fe XTIiHu I FN- /SiMul FN- r Tf 

Kmn-f 2><DK*i U r S!ttffl«tt#W-l?3ll*ttEK{bffl*f^ffl*^L*oaft* 
lifc>-fj^l0 units /ml tl^ SfcH^tJIITtiJlS U HK'fbPl*© I C 5 ofiIte#>J3 
-4 units /ml T?*ofc 0 £ L T©#*lf&£<5S:£ KB'&Z tlZ tztiiz 

C©MuIFN- r ©50cYbPl^{2$f£ L < ^^Olif ^ £ T* *> < „ /Sioffi 
t£ ti HJ§ £ ^ & 5 o 
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^*x#^*fflBSMC3T3-Ei;EE£'fbJ&©*7>'Uv'>i7 Afcitfil'J XD^M : 
MC3T3-ElijSHIia^: 2 4/^1^- h <Z>#wel He 50, OOOfi/ml -eff£ N 3^-7;Ujl> 
h tcig-r S 2 7?Jf $g^U ^ifi^l^^iffctcO. 9 ml /well ©10%JCS, 50 vg 
/ml © L -77 3 ;bt*>i, 10 mM j3-^Ho ij >&fln a -M E M£gsjfjn L> 
^l^^Ig® I F N^W^ift^O. 1 ml /well gSftk 4 Hl5(c I F N^^igife 

Lm&ZmmLtZo day 14 KigMZfelk^ ^ > *7 xm^m < 
fttTk-X* y -;U£1 ml/well Tgstin LIfilCT 1 5 #Pa1@^^ $ ^> icSJf JI^^tK 
ml /well t^fiSlL 5^ftItIfiTSU;o lNCii^l ml / w 
ell LIST 3 0#RS3fflt±io £»£i->^> K;l/ 7 * ^ - 7 L 1,800 x 
g. 4t\ 1 O^S^iliCA/l/v/'t'Al^^^i/^ACrZ il 
U >i**77 r B fx h -7 =3 --CfiiJ^LfCo yS^ I F N M1m-? k%=F<D jj Jl, i/ 
7 Att#0«]$fJ*<mt>n/c^\ ^©HKti^ < 1,000 units /ml T fc^fPjcJt 
-«2 0%Mi:i«!:'t^fco — r^l I F N{iffl»^c^6<j-e^^^5K>fbPl*fP 
JB£^U 1.000 units /ml 7? tt *f J$ Jfc ^ 7 0%M(-^L N I C 50 fitted 10 
units /ml <*: iSS^-? *> o (Kl 5 El) 0 H"t>©£j&ti 4 #|©¥-l£3fii:fc J; ZfM%£ 

o^j^ffl-e^So tttii^nfc^i^u >»{i^;L->^ ^mtm^mm&TfiL, $m 

I F N1.000 units /ml & S T? h *t JH »c it ^ *s 2 0%^i:ii't *K IC 50 ffi 
£ttttW — ^> 7I I F Nl. 000 units /ml jUlTIi^) 8 0 V) „ 

I C 50 ffi{i^J 10 units /ml T@a6T{6^KTtiJ3i-r £ (3& 6 El) „ 
HJfe^J 6 

■? V xn&M1&<Dft4bm. 5^<b{c*t-T Sf^ffl ( in vitro ^&[hJ&-^) : 
MC3T3-El*ffl||$£ 2 4^71/- bO^welllc 3 0.000 {@/ml 0*0 gf § $QB^^< 3 > 

7 h jcig LfctU lgt|fe£}#-C. #r^Jc 0. 9 ml /well ®10%JCS, 50 

/ml OL-7 7 3;bt'>i, 10 mM £ - 7 V -b a 'J >Mfln a -M E M£gsfln U 

&V>-C=&2i«<D I F N^W^ifi^O. 1 ml /well gsfltK 4 BgO^tt!^ 

&i*&T&mm.<D 1 f N#wi£*ffi-eff o tz 0 mvw i f niih*^ 9 b gic v 

on Kossa &fe£fr ^EEMkM&l&mb L tz 0 SilllS-^ £ Utt *K I 
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f n© 2 ataxic «fc0 5K*bJH©»£ftfeaafiii$jn i f Nvmmtzmtwbfr 

ttJP(c#ffiL j: SffiiKIS&ffs'Jrtf Lfc 0 #*f*'Mc:fc^TM:||JJ|ltttb»2~3ii 
g"rfl-ffl*tt«5lctt5**<ft]e»nT^S T^-r-y^X. 243 „ 

1992> Miyaura. C. et al., J. Bone Mineral Ees. , 10, 1365. 1995 ) 0 
3Ii^bv-^x I F N©^Tt9:-^ (100 nl /SB/@) £ 1 B 1 IhU ff 2 5 igff 

sx l ^.m-wmm^mm l /c c 

tiEJTOJ: -5 Kfro /Co 1 2mlO70%x 

«JKl*£*S£fflltt*#j^fc>T*tclfc*Ly!:o Mfc. «Ll^7 0%xf ^7;^- 
;Mc 7 2i$Hk £fifc-ca«t8U 5 5tofilfg4^ > 4- 

( Koukensha Engineering Co.. Tokyo) tpizX2 4 B# fyj j& $ -£ 0 
fiMlifl^^W (Mettler AE50. Metteler Instrumente AG. Switzerland ){CT 

ttBJWIS + KiBEttWy-v* (KN- 6 4 5. J&JSO Ctv^xi 

t± 1 0 5 units I FN- j8 (^S^^7j< K Tffl 

L/c c 0P*«tB3»©5S 1 »tctt£gft*fi7K*. ftfe© 2»ictt^n j pni o 3 

units /BB/liiU L < li 1 0 5 units /Hi/[I]<DMu I F N - £ L /c G ^ 

Mt±J(i v> XCfi^^li^ t>*Mc§| gjgc L/c^\ Mu I F N- £ 1 0 5 units 

£^L/c 0 — »^ffit¥lcfcl,>TttW*tt#«iiflD(i 1 0 5 units tft # £ *s l, > 
T t fg#> £ ft /<£ o /c e 
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©#8?©*IK. iP^#iRiK©fIlK£Sl&ih£&nfcv-#-^£ fiib 
*lT^5-( C.P.Jerome et al. , Bone and Mineral, 19. 117-125, 1992 ) 0 B< 
t£D-Pyr aa^t- « Tff flgM«J^^=- y b ( PYEILINKS - D Assay „ METBA BIOSYSTEMS ) 
*m^tc 0 Mu I FN — /9&^4 J§g©J&iii££^iai¥^'} x©D-Pyr 

^ >*T?MiELfclt<!: ltI9Hlc^Ly:o *km&M7k&5.mx «# 

iRiRv-rt -OD-Pyr 13 BJ§ £ ^ £ jg 1m L *< 1 0 3 units /Hi/talfe J; 1 0 5 
units /ffi/ig©MuI FN- £ D-Pyr M»©{£T\ 5#« 
<X<z>«i*aa<Ba&£ftfco *®«i*|<o u^7Hi«#«»icS*f S^S^tKS-^ u 
'OK "^ttt>-&tttf jE*ttm + ©ffit|S|^o b^OUc* Trig L/Co $e»»c*lOKI 
iclillul FN- /9t9:#^^MM©(*fi^'fb*^ Lfco B*teli^L-cWj:^a<S|J 
*MiiJfiiiu (Mul FN- /8J9:#^^3ilF H 1ITi) <0-7^^#M{ilP^»aj^3t»-c 
25.6±0.18g (n = 33) ^ tt^W^JElTe 25.7±0.36g ( n - 1 1 ) 
£|E)^-?fc -o /c 0 R^ffi&2iBR9&a8U tt t) ^ H * © I F NMfe 1 mUR 
HU©±l2M^(D^fi{rM*<^l:/c^\ £tt«apmtttjbK«fc5f«MMjn ( Miyaura, 
C. et al.. J. Bone Mineral Res., 10, 1365, 1995 ) %:fx.Wk LT^5 0 £tz^ 

fco cn^lpmMHi^M{-«t SiSW^MJCT* & (Miyaura, C. et al., J. B 
one Mineral Res.. 10. 1365. 1995 ) o #*lfJjn £ <^ 9 ?SSie£&^: © £> £ ffl a 
(1 0 5 units/SH/|5l) -e I FN- /S 4 ffifflffi # X k&p© v x ©#fi 

« H ^ KS S <!: £ ^ f b * 7* £ o tz 0 

mmm 8 

Mul FN- 0:fc<ktf- r £>KMuI FN- a£jfjn>U 3«©v«>X I F N ffl 

JBBBS©J£l&£«Jf|iJ U Mliri, ££U a S! © MB 3fc 27 T? * o *: 0 *n^©ffl 
i#c#tt# - y^b^ft/: I Csollli 7 1^0. 1 units / ml EJT\ j91*<^ 
0 . 9 units / ml T'^iOlc^ L ait® I C 50 {Ite 2 2.4 units / ml £ 

1 9 



WO 97/04799 



PCT/JP96/02099 



LTOWffltt^^nto in vivo T/Sg!I F N K £ S # IE 3T# 

*fc^f>^-7*n >R5S«!K»c*si^r fc#!£,fcJ&**iJ<!: LT©Rl#gtt^mdi 
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